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Headgates and Conquest:
The Limits of Irrigation on the
Navajo Reservation, 1880-1950
CHARLES S. PETERSON

In fields surrounding the Navajo town of Ganado in northeastern Arizona stand the masonry headgates and other works of one of the
West's many defunct irrigation systems. Ganado's lonely headgates
seem on first sight to be at rest, lost and unused among rabbit brush
and thistles along the abandoned ditches and fields of what was known
as the Ganado Irrigation Project. But on closer examination it may be
seen that they still stand, seried and ranked, as sentinels of an invasion
that overreached itself in the turn-of-the-century years.
During the early 1900s water projects were on the minds of westerners everywhere. John Wesley Powell's land classification surveys
had identified hundreds of promising reservoir sites. Promoters and
idealists saw irrigation as the next grand step in the evolution of an
agrarian paradise that had been unfolding since the republic was founded.
The federal government, corporate planners, and engineers provided
Charles S. Peterson is professor emeritus in Utah State University and professor
of history in Southern Utah University. He is former editor of the Western Historical
Quarterly and has published widely on the American Southwest.
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the policy framework, funding schemes, and construction plans upon
which an irrigated empire was rising. 1
It was also a time in which assimilationist values dominated western thinking about Native Americans. The idea that Indians could be
incorporated fully into the larger society had been a prominent factor
at least since the passage of the Dawes Severalty Act in 1887, which
was calculated to introduce individual ownership of land, advance
Indian involvement in mainstream agrarian activities, and open much
of the land held in reservations to white settlement. Inevitably irrigation and assimilation came together as part of the process by which
it was fondly hoped the conquest of Native America would be consummated. As time progressed variations of the irrigation/assimilation
package were applied in Indian country throughout the arid West including reservations in the Dakotas, Montana, Wyoming, Idaho, and
Utah. 2
In few places were conditions more fitted to test the grounds upon
which irrigation and assimilation came together than on the Navajo
Reservation. Located in the Four Corners region of Arizona, Utah,
Colorado, and New Mexico it was classic high country desert, its terrain
varying from rolling mountains covered with ponderosa pine to vast
sagebrush plateaus to redrock vistas and badland wastes. It was a
rugged and colorful country. Temperatures surged from below zero to
more than one hundred degrees Fahrenheit. Drought was broken by
rare winter storms, and a rainy season extending from Gulf weather
systems allowed for late summer grazing as well as savage floods. Many
Navajo country streams, including the Rio Pueblo Colorado on which
1. Background materials include John Wesley Powell, Report on the Lands of the Arid
Region of the United States, with a More Detailed Account of the Lands of Utah (Washington,
D.C.: Government Printing Office, 1879); William Smythe, The Conquest of Arid America
(New York: Macmillan, 1905); Elwood Mead, Irrigation Institutions (New York: Macmillan,
1903); Clesson S. Kinney, A Treatise on the Law of Irrigation and Water Rights and the Arid
Region Doctrine of Appropriation of Waters, 4 vols. (San Francisco: Bender-Moss, 1912);
Robert G. Dunbar, Forging New Rights in Western Waters (Lincoln: University of Nebraska
Press, 1983); and Donald Worster, Rivers of Empire: Water, Aridity and the Growth of the
American West (New York: Pantheon Books, 1985).
2. Donald J. Pisani, "Irrigation, Water Rights and the Betrayal of Indian Allotment,"
Environmental Review 10 (Fall 1986), 157-76; Ross R. Catroneo and Jack Dozier, "A Time
of Disintegration: The Coeur d' Alene and the Dawes Act," Western Historical Quarterly 5
(October 1974), 405-20; Norris Hundley, Jr., "The Dark and Bloody Ground of Indian
Water Rights: Confusion Elevated to Principle," Western Historical Quarterly 9 (October
1978), 455-82; Hundley, "The 'Winters' Decision and Indian Water Rights: A Mystery
Reeaxamined," Western Historical Quarterly 13 (January 1982), 17-42; and Craig W. Fuller,
"Land Rush in Zion: Opening of the Uncompahgre and Uintah Indian Reservations"
(doctoral dissertation, Brigham Young University, 1964).
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the Ganado Project unfolded, were intermittent, their basins and courses
eroding or filling with blow sand, greasewood, and Russian thistle as
overgrazing by horse herds and sheep took its toll. Groundwater was
inaccessible and dependable springs were rare and small. The region
was ac.cessed by trails and wagon roads, and the Santa Fe Railroad
passed to the east and south. 3
In this remote country lived an expanding population of Navajos
who had numbered perhaps 8,000 upon their return from an eastern
New Mexico concentration camp in 1868; by 1900 they were well on
their way to the 150,000 count of the 1980s. To the east around Crystal
and tending north to Farmington in New Mexico lived groups relatively
well fixed economically. Robert McPherson has called them "ricos,"
who had been substantially impacted by Mexican and Anglo ways. 4
To the north in Monument Valley and beyond in Utah and to the
northwest, isolated clans existed whose lives were seldom touched by
whites except for the occasional influence of traders, agency people,
and missionaries. In communities such as Ganado, Chinle, and Kayenta, Indians enjoyed relative economic opportunity and provided
important geographic and cultural links between east and west. Fort
Defiance, a few miles west of the New Mexico border, served as the
main administative center of the reservation, while nearby Window
Rock wa,s yet to be identified as the tribal capital.
In the dynamics of reservation life several groups played key roles.
Obviously at the center were the Navajos themselves. Self-reliant and
determined, they manifested a certain stoicism. They waited, adapted,
retained much. They farmed, followed stock, traded, and developed
weaving and smithing crafts. As historian Richard White was pointed
out, they struggled against dependency. 5
The Bureau of Indian Affairs (BIA) and various reform and service
groups worked with the Navajos, yet at the same time were pitted
against them in the process of conquest. In addition to agency people
at Fort Defiance and a growing number of teachers, the BIA included
the Division of Indian Irrigation, which worked out of Albuquerque
to develop springs, increase grazing, and promote irrigation. The Cath3. On Navajo country background see Ruth M. Underhill, The Navajos (Norman:
University of Oklahoma Press, 1956); and Clyde Kluckhohn and Dorothea Leighton, The
Navaho (Cambridge: Harvard University Press, 1946); and Richard White, The Roots of
Dependency: Subsistence, Environment, and Social Change among the Choctaws, Pawnees, and
Navajos (Lincoln: University of Nebraska Press, 1983).
4. Robert S. McPherson, "Ricos and Pobres: Wealth Distribution on the Navajo
Reservation in 1915," New Mexico Historical Review 60 (October 1985), 415-34.
5. White, Roots of Dependency, 212-323.
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Hubbell Trading Post and homestead with holding pond, fields, and fences in background, ca. 1915. Hubbell Trading Post
Collection, #2140, courtesy of the National Park Service.
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olic Mission at 5t. Michaels, adjacent to what later became Window
Rock, and the Presbyterian Mission at Ganado worked with patience
and idealism, yet sought always to hasten the process of assimilation.
In the far northwest the Mormon mission town of Tuba City was folding
under official and denominational pressure. Throughout the reservation, traders made intimate and continuing contact. Names such as
Wetherill, Richardson, Lee, and Hubbell were not only widely known
among the Navajos, but were gaining national and even international
recognition for the access they could provide to the Four Corners region. 6
John Lorenzo Hubbell was among the foremost Indian traders and
together with H. F. Robinson, of the Division of Indian Irrigation, the
two played a key role in the effort to introduce Navajos to the white
man's style of irrigation. Born of a Yankee-New Mexican union, Hubbell came to Ganado in the late 1870s and built a large Navajo patronage
and a nationwide reputation, as well as the impressive rock trading
post and horse barn that marked his place just beyond the original
reservation boundary. When the boundary was extended, he pushed
an exemption through Congress for his homestead. As the irrigation
age accelerated, he diverted water from the Rio Pueblo Colorado, entered politics to secure his claim, and developed an irrigated homestead
he hoped would set a pattern for Navajos and enlarge and stabilize his
trading community. Hubbell's vision caught the attention of tourists,
journalists, bureaucrats, and engineers, leading enthusiast Hamlin
Garland to write of him as "Lorenzo the Magnificent." Even sober
scientist Herbert Gregory pronounced Hubbell the best hope for the
success of assimilation. 7
Using Indian labor (sometimes as many as fifty outfits); store credit,
and supplies freighted over the rough miles from Gallup, New Mexico,
Hubbell cut a canal several miles from the Rio Pueblo Colorado, built
6. This study is based on Charles S. Peterson, "Homestead and Farm: A History
of Farming at the Hubbell Trading Post National Historic Site," report prepared for the
Southwest Parks and Monuments Association, 1986.
7. Lonnie E. Underhill and Daniel F. Littlefield, Jr., Hamlin Garland's Observations
on the American 'Indian, 1895-1905 (Tucson: University of Arizona Press, 1976), 29; and
Herbert E. Gregory, The Navajo Country: A Geographic and Hydrographic Reconnaissance of
Parts of Arizona, New Mexico, and Utah, United States Geological Survey, Water-Supply
Paper 380 (Washington, D.C.: Government Printing Office, 1916), llO-II; Herbert E.
Gregory, Geology of the Navajo Country: A Reconnaissance of Parts of Arizona, New Mexico,
and Utah (Washington, D.C.: Government Printing Office, 1917); and Herbert E. Gregory,
"Water Resources of the Navajo-Moki Reservation:' June 1910 Water Resources Folder,
Box 73, Irrigation District 5, Bureau of Indian Affairs, Record Group 75, National Archives, Washington, D.C. (hereafter BIA, RG 75, NA).
.
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trestles and flumes, and at the head of his place scooped out an impounding reservoir. Navajo workers then terraced his fields and built
five laterals along which more than a hundred masonry headgates were
constructed. By 1905 Hubbell's system was in place and under his
direction Navajo farm workers began to produce hay for sale and to
feed Hubbell's own freight outfit, which sometimes involved as many
as sixty horses and mules. 8
Not surprisingly, his water supply proved to be undependable and
maintenanace costs were staggering. Recognizing that the problem was
beyond his means, he lobbied with the Indian Rights Association, with
Indian Commissioner Francis Leupp, and with Arizona's Washington
delegation, among others. He also exploited an interest that Navajo
agents and the Indian Irrigation Service had entertained since the early
1890s to develop a reservoir at a point near his diversion dam where
backwater from Rio Pueblo Colorado floods formed the thin sheet of
water and marshes around which ca'ttle gathered. 9
With wide connections, Hubbell was a valued ally to the Indian
Irrigation Service, which by 1905 was staffed by well-trained and dedicated engineers. Between 1905 and 1912, when Congress approved
the Ganado Project, Hubbell remained the central figure in Ganado's
prospects, repeatedly traveling to Washington and making commitments that led him into an abortive and financially ruinous run for the
Senate in 1912 as a Republican candidate. With the project secured and
finances in hand, Hubbell's role diminished and the role of the Irrigation Service increased. Nevertheless, until the time of his death in
1930, his connections with Ganado Navajos and the way he manipulated the relationship between irrigation and assimilation remained
important. 10
The earliest evidence of Indian Office interest in Navajo irrigation
dates to the late 1880s when agents spent a few thousand dollars on
poorly planned ditch works and diversions. Almost without exception
8. Over five hundred cubic feet of records on John Lorenzo Hubbell's enterprises
are located at the University of Arizona Library; also thousands of references are archived
at the National Archives and Record Centers. See also Peterson, "Homestead and Farm,"
15-61.
9. Ibid., 61-122.
10. On Hubbell and assimilation see ibid., 30-40; Reuben Perry to John Lorenzo
Hubbell, October 2 and 3, 1906; R. G. Valentine to Hubbell, September 10, 1907, and
January 2, 1908; W. H. Harrison to Hubbell, March 15 and 25, 1907, May 17 and 23,
1907, and February 4 and 17, 1908, Indians 1906-1908 Folder, Box 43, Hubbell Trading
Post Collection, University of Arizona Library (hereafter HPUAL); and F. H. Abbott to
Hubbell, November 15, 1913 Folder, Box 44, HPUAL.

276

NEW MEXICO HISTORICAL REVIEW

JULY 1993

these quickly fell into disuse and became points of recrimination as
agents came and went. After 1895 engineers brought a degree of specialization to this dismal scene. Among the earliest was Samuel Shoemaker, who by 1900 had developed small projects at Wheatfields, Red
Lake, Fort Defiance, and on the San Juan River. Following Shoemaker
was George Butler, who produced a master plan for water development
based on the social premise of Indian assimilation. Butler's strategy
relied on small projects: a spring here, a well there, land allotment,
and irrigation for a few families. Equally astute and more widely known
was Hubbell's good friend Herbert Gregory, who studied Navajo country intensively for years. He advocated small projects, hailed Hubbell
as the "greatest single influence" for good on the reservation, and
thought the Ganado Lake site, tucked away from the Rio Pueblo Colorado, was among the most promising prospects on the reservation. ll
But even more closely connected with irrigation at Ganado was
the untiring H. F. Robinson, who became supervising engineer for
District 5 of the Indian Irrigation Service in 1907. When the Ganado
Project was approved in 1912, primary responsibility for its construction, and to a considerable degree for assigning land to Indians under
it, fell upon him. He continued to give it close attention until his
retirement in 1931.
Construction was initiated on the Ganado Project in 1913, and
work continued for at least a decade. Navajo families from miles around
gathered at the construction site hauling building materials from Gallup, New Mexico, under contracts won by Hubbell, and running slip
scrapers and plows or doing handwork on the project. To supply oats
and hay and to meet human needs, Hubbell built what was known as
the "Dam Post" at the construction site, near the location of his original
trading post, which had been boycotted by the Indians a generation
earlier after two Navajos charged with witchcraft had been killed in it.
The project was carried on in three phases: (1) the diversion works
11. For early Navajo irrigation, see Agent D. M. Riordan to Indian Commissioner,
January 31 and February 4 and 8, 1884, Series 7, File 139, Van Valkenburgh Papers,
Arizona Historical Society (hereafter AHS), and Report of Commissioner 1884, 177; Agent
S. S. Patterson report in Report of Commissioner 1887, 255-57, and Report of Commissioner
1888,190; Report of Commissioner 1889,257; Lieutenant W. C. Brown, Report upon Condition
of the Navajo Country (Washington, D.C.: Government Printing Office, 1892). For professionalization see S. E. Shoemaker, "Report to the Commissioner of Indian Affairs,"
March 10,1900, Van Valkenburgh Papers, AHS; George Butler, "Report to Commissioner
of Indian Affairs," June 24, 1906, Water Resources Folder, Box 73; and Butler, "Recommendations on Water Development," June 24, 1906, Navajo 1910 Folder, Box 71, Irrigation District 5, BIA, RG 75, NA. Gregory, The Navajo Country; Gregory, Geology of the
Navajo Country; and Gregory, "Water Resources of the Navajo-MokiReservation."
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Winter close-up of Rio fueblo Colorado diversion headgate during the early
Hubbell period, ca. 1910. Photograph courtesy of the National Archives.

and feeder canal, (2) a reservoir behind a 2,SOO-foot wall of dirt, and
(3) the delivery system. In hindsight, it is clear the project was never
finished but struggled through a succession of improvements as the
Irrigation Service sought to extend it to prime acreages on the north
side of the Rio Pueblo Colorado and made repairs when floods ruined
the system. In a familiar pattern, costs soared, delays extended, Congress remonstrated, and for upwards of a decade most of the project's
water was delivered to the Hubbell homestead and the Presbyterian
Mission farm. Partial solace for delay and cost was taken from the fact
that the two farms seemed to be providing just such training as would
prepare young Navajos for assimilation into irrigated agriculture's
mainstream. 12
Construction work itself provided a kind of assimilation. (Richard
White might ·call it dependency.) An account that reflects some of the
action and excitement of the project was told in 1972 by Navajo Jim
James, who as a boy worked with "other Navajos and Mexicans," first
12. H. F. Robinson to F. R. Schank, October 13, 1916, General Correspondence
Folder, Irrigation District 5, BIA, RG 75, NA; H. F. Robinson, "Project Histories, Arizona
and New Mexico: Ganado," 19-31; H. F. Robinson, "Miscellaneous Reports and Correspondence 1908-1935," Box 3, Irrigation District 5, BIA, RG 75, Denver Record Center
(DRC); and Peterson, "Homestead and Farm," 107-15.
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"with a pick and shovel" then, as "men came from all over the reservation" and "people started working with teams of horses," he "joined
that kind of work." ,Construction, he recalled, "lasted seven years"
during which people camped at the site. For pick and shovel work he
was paid $1.25 a day, from which his wages increased to $4.00 as a
teamster. In 1919, engineer George M. Post pushed work on five miles
of northside ditch that involved nine flumes, one 110 feet long, and
numerous bridges and culverts. Work proceeded briskly during a beautiful fall, and experienced men with good teams completed about 6,000
feet of ditch. Although operations were usually suspended when "the
ground began to freeze," handwork continued during a desperately
cold winter, primarily because many Indians had to "have employment
or their families ... would starve."B
Ultimately more than seven hundred acres were brought under
irrigation. Although work continued until 1940 under the auspices of
the Indian CCC, they were never successful in getting water to one
thousand prime acres on the north sideY
A primary challenge of the project was to place Indian farmers on
the land and introduce them to the technology, market economy, and
social life of American agriculture. Although few of Hubbell and Robinson's generation understood it, this involved adaptation from one
irrigation culture to another more than it did the introduction of a
nonfarming society to land and irrigation.
Indeed, Navajos had lived on the land since time immemorial,
and in their traditional agriculture had gone much farther toward
adapting to the dictates of desert economy than assimilationists could
appreciate. By the time Americans came on the scene after the Mexican
. War, farming practices were well developed. Farm plots were small
and scattered according to the terrain and water supply. Although
livestock numbers were growing, fences were little needed. Com, squash,
and melons were raised, and some beans. After whites arrived, peaches
were adopted from the Hopis and some wheat was cultivated. Downstream from Ganado, in the Cornfields area of the Rio Pueblo Colorado,
wild spinach, wild potatoes, wild onions, and yucca pods were also
major food items. Farming risks were high and expectations were low.
13. Jim James Oral History 1972, Working Papers, Hubbell Trading Post (hereafter
WPHTP).
14. Written sources about the Indian Conservation Corps were not found. Evidence
was limited to dates on concrete jobs and conversations with longtime resident Abraham
Lincoln, July 1984.
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Dependence on natural moisture was direct. Crop failure was frequent
and movement .more or less constant. 15
This kind of farming exacted much less from the land than did
white man's irrigation. Little was done by way of leveling, although
brush was cleared and weeds controlled. Rocks were sometimes carried
from the land. Only hand Implements existed. Tillage disturbed soil
only in a minimal sense. Dry farming and two kinds of floodwater
irrigation were practiced, one where converging hills or sand dunes
formed tiny collection basins, the other along the alluvial courses of
larger washes. Dry farms and small drainages tended to make for small
communities, while to some degree farming along the watercourses
brought many people together. Farms were positioned to catch the
natural flow of water. Spring moisture caused plants to emerge. Summer floods irrigated well-positioned farms rather than washing them
out. Water was distributed by diversion checks and crude .ditches,
which were repaired as convenient. Diking or bordering to make small
flood catchments was also practiced occasionally on level floors of larger
washes.
Although anthropologists point to strong evidence that Navajos
farmed, there is little evidence of· how extensively they farmed before
the Long Walk of 1863. It appears that around Ganado farming was
not heavy. Lieutenant Joseph G: Ives, for example, wrote of the verdure
of the Rio Pueblo Colorado valley in 1858, but mentioned no farms.
The following year J. G. Walker and O. L. Shepherd made a military
reconnaissance from Fort Defiance to Oraibi and back. They observed
cornfields at two spots along the Rio Pueblo Colorado, and at neighboring Wide Ruins, and at both ends of Black Creek some fifty miles
from Ganado. Significantly, however, their report concluded that
"[s]carcely 100 acres in all were discovered."16
15. Oral Histories, WPHTP; Records of the Irrigation Division; Cosmos Mindeleff,
Navaho Houses: Bureau of American Ethnology 17th Annual Report, 1895-1896 (Washington,
D.C.: Government Printing Office, 1897), 475-517; Franciscan Fathers, An Ethnologic
Dictionary of the Navaho Language (St. Michaels, Arizona: 1910); Gladys A. Reichard, Social
Life of the Navajo Indians (New York: Columbia University Press, 1928); Kirk Bryan, "FloodWater Farming;" Geographical Review 19 (July 1929), 444-56; J. W. Hoover, "Navajo Nomadism," Geographical Review 21 (July 1931), 429-45; W. W. Hill, The Agricultural and
Hunting Methods of the Navaho Indians (New Haven, Connecticut: Yale University Press,
1938); Kluckhohn and Leighton, The Navaho; and William Y. Adams, Shonto: A Study of
the Role of the Trader in a Modern Navajo Community (Washington, D.C.: Government
Printing Office, 1963).
16. J. C. Ives, Report upon the Colorado River of the West Explored in 1857 and
1858, Thirty-Sixth Congress, 1st session, House Executive Document 90 (Washington,
D.C.: Government Printing Office, 1861), 128-31; and J. G. Walker and O.. L. Shepherd,
The Navajo Reconnaissance: A Military Exploration of the Navajo Country in 1859, ed. L. R.
Bailey.(Los Angeles: Westernlore Press, 1964), 64.
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Early twentieth-century records, however, suggest considerable
. farming. For example, in 1916 Herbert Gregory estimated that 20,000
acres were cultivated by floodwater irrigation on the Navajo and Hopi
reservations, in pieces that averaged about three acres each in size.
This suggests there may have been 6,500 farms on the two reservations.
According to Gregory, Indians on the east slope of the Chuska Mountains were "prosperous." They raised "corn, wheat, potatoes and garden truck" and baled "hay for market by pressing it into holes in the
ground and tying [it] with yucca or willow withes." South of the San
Juan River, in a remote canyon reached only by an "execrable wagon
road," were groups of Indians with "sheep corrals and small patches
of corn scattered along the canyon bottoms." Similarly, alluvial flats
north of the SanJuan were "dotted with hogans," the homes of Navajos
who combined "stock raising with agriculture." Near Fort Defiance a
"large number" had established "permanent homes and cultivated fields"
along Black Creek Valley. Closer to Ganado, Gregory reported "[s]everal
hundred Indians grouped at 'cornfields,' ... below Chinle School"
and "between Ganado and Sunrise Springs."l?
Floodwater farming flourished at Cornfields just below Ganado
during these years. In 1910 H. F. Robinson described it as "a beautiful
bottom land" extending for many miles "along both sides of the
stream.... Largely under cultivation," much of the land lay "very
low" where it was "subject to overflow." To higher lands Indians "constructed crude ditches," allowing them "to irrigate ... once or twice
a year." In addition to meeting'their own needs, Navajo farmers sold
their produce to Hubbell, who one season purchased 150,000 pounds
of corn and "sufficient fodder for a large amount of stock" Suggesting
he might have had ulterior motives in this favorable report, Robinson
continued that Ganado Navajos were the most "industrious" farmers
on the entire reservation and that they were anxiously pressing for a
reservoir, even offering to build it themselves. 18
Working in the 1970s, oral historians David Brugge and Roberta
Tso brought additional insight to this sketch of native farming. Among
the best statements collected was that of Joe Tippecanoe, longtime
employee of Hubbell Trading Post. Memory of an earlier gathering
culture was still strong in Tippecanoe's statement that "they even used
to have Navajo Spinach." Gathered in the summer for "winter use,"
it was boiled with meat to make "a great tasty stew." Yucca pods were
17. Gregory, The Navajo Country, 28-37, 103-5.
18. Robinson, "Proposed Reservoir near Ganado, Arizona," March 1910, Correspondence and Reports 1909-1946 Folder, Box 18, Irrigation District 5, BIA, RG 75, NA.
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also gathered. With natural foods Navajos suffered little illness. "Common colds, TB and Pneumonia" were "never heard of." Describing
farming at Ganado and Cornfields, Tippecanoe continued "there was
no wash ... just a stream going down the middle of the valley." Farms
extended to Greasewood about twenty miles downstream. "Women
and children used to always be hoeing in the fields, then when the
corn was ripe, everyone will be boiling ~orn, making Navajo cake and
broiled corn inthe ground and kneel down bread." Tippecanoe attributed the good times to Hubbell and a Navajo leader named Many
Horses, who encouraged farming. Many Horses often rode among the
people, getting them out of bed and into the fields. 19
YaNaBah Winker recalled that people had moved to Ganado from
Chinle and elsewhere "because there was hunger-many hardship.... " Continuing, she recalled that "even where the dam is, people were living there. Now it is nothing, but water. When I first saw
it there were abodes, houses and field ... cornfield." Farmer Dolth
Curley recalled that Cornfields' earlier name had been something like
"among the yellow, maybe among the ripened fields." People there
lived "very close together ... clear down to Sunrise [about seven
miles] .... There was no wash and water just ran over the land when
it rained." Others recalled that every "meal came from corn," that fields
were small but produced enough to meet their needs. Neighbors helped
each other plow "with a man plow called Gish." Crews moved from
one farm to another plowing "until they got them all."2D
Thus native farming was well established in the Ganado area.
Agriculture's customs and values were a strong influence on the social
character and habits of the inhabitants. Its development during recent
decades seemed certain evidence to assimilationist irrigators that their
policy would work. The Ganado Project held bright prospects.
As indicated earlier Robinson played a key role in constructing the
Project. His role in the shift from native agriculture to irrigated farming
was equally important. Although it was hoped that Indians would
follow Hubbell's example immediately when he began irrigating in
1903, only one or two Indians made abortive attempts before the project
was taken over by the government in 1912. Even then, it was eight
years after construction began before Indian farmers located on the
project under the determined prodding of Robinson. 21
19. Joe Tippecanoe Oral History 1971, WPHTP, 25-26 and 55-58.
20. YaNaBah Winker Oral History 1971, WPHTP, 9, 12-13; Dolth Curley Oral History
1971, WPHTP, 11-12; and Jim James Oral History 1972, WPHTP, 1.
21. Peterson, "Homestead and Farm," 136-38.
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Large flume on Ganado Northside Canal, constructed ca. 1920. Photograph by
,Charles Peterson, 1984.

Delay grew from a variety of problems. First and most important,
Indians were not anxious to accelerate their rate of change or go beyond
changes they had already made. Reports that they were anxious for
irrigation appear to have been exaggerated. An exception was Paiute
Canyon near the Utah border, where in 1917 a mixed group of Navajos
and Paiutes asked for help. More often projects were initiated by whites.
In this category were small projects near Shiprock pushed by an insensitive but energetic agent named William T. Shelton. With the close
scrutiny of agents a small project at Fort Defiance produced a few
hundred tons of hay each year. Elsewhere, the Irrigation Division turned
project after project over to the agency only to see them fail. Often a
show of activity in the form of floodwater irrigation attracted weIImeaning engineers who installed more impressive dams and ditches
and drastically altered the farming methods Indians understood. Projects at Wheatfields, Red Lakes, and Carrizo were typical. Another was
at Leupp on the Little Colorado, a few miles west of Winslow. By the
mid-World War I years the Leupp project promised resources for a few
hard-pressed families on the Navajo Extension, where natural conditions were particularly forbidding. A bumper crop was produced the
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Masonry drop in Ganado Southside Canal near the Curley farm, Ganado,
Arizona. Photograph by Charles Peterson, 1984.

first year. The next year, however, floods wiped the enterprise out,
killing its prospects forever. 22
Even the Hogback Project on the San Juan River was slow in
developing. Slated to bring 4,000 acres under water, it had cost $241,491
by 1916 when 650 acres were farmed. Yet in the years that followed,
report after report explained that Indians were lukewarm either because they lacked interest or because dependable water or established
claims to the land did not exist. 23
The Ganado Project will serve to throw light on the problem. From
22. G. M. Post to H. F. Robinson and H. F. Robinson to W. M. Reed, June 2 and
3, 1921; Peter Paquette to H. F. Robinson, February 18, 1922, General Correspondence
and Navajo 1922 Folders, Box 72; and H. F. Robinson to W. H. Code, December 29, 1910,
Navajo 1910 Folder, Box 71; Robinson to Commissioner, July 18, 1916, Water Resources
Navajo-Moqui Folder, Box 73; Robinson to Acting Chief Engineer, April 1, 1912, Red
Lake Project, Navajo Folder 1912-1915, Box 72; and Robinson to F. C. Brandon, November
23, 1922, Miscellaneous Reports 1908-1935 Folder, Box 10, Irrigation District 5, BIA, RG
75, NA.
23. George Butler, "Recommendations on Water Development," June 24, 1906,912, Navajo 1910 Folder, Box 71; and Cato Sells to E. B. Merritt, July 18, 1916, General
Correspondence, Box 72, Irrigation District 5, BIA, RG 75, NA.
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the first, non-Indians pressed their claims. Hubbell had long since
established his land claims, and under Arizona law he had first right
to water. With the reservoir under construction the BIA quickly developed plans for an Indian school and withdrew 274 acres of the
choicest land from Navajo occupation. On some of this land Indians,
who Hubbell had encouraged to more or less take up squatters' rights,
built hogans, but squatter claims and complaints from the Irrigation
Service notwithstanding, it remained off limits for years. Meantime the
Presbyterian Mission launched a campaign in 1914 to formalize a claim
it had squatted on in 1902. The Mission asked first for a quarter section
and sufficient water for it, but had to accept eighty acres and continued
to borrow water year by year until 1933, when a water right for thirty
acres was purchased at $106 per acre. 24
Another problem concerned awarding specific plots of land to
Navajos. Under the Dawes Act of 1887, land was allotted to individual
Indians on many reservations. In 1907 a few Navajo allotments were
made along Black Creek south of St. Michaels, and preliminary allotments were designated near Gray Mountain. At Ganado, Irrigation
Service officers were anxious to get Indians onto the land but were
frustrated as the debate over allotment dragged on for several years,
in effect discouraging thoughts of locating Indians on the project by
lease or assignment. 25
In 1920 two unrelated developments served to jolt things loose.
First, it became expedient to get farmers onto the land quickly when
Congressmen seeking reimbursement for funds advanced to Navajo
projects learned just how few actually had farms on the projects. Second, Irrigation Service engineers learned of the growing interest in
Colorado River water rights and aroused fear in the Department of the
Interior that Navajos might lose the little water they had. 26 The alacrity
24. H. F. Robinson to W. M. Reed, November 20, 1918, Ganado 1909 Folder, Irrigation District 5, BIA, RG 75, NA; and Summary Report 1918, Miscellaneous Reports
and Correspondence 1908-1935 Folder, Box 23, Irrigation District 5, BlA, ORe.
25. KIara B. Kelley, "The Black Creek Valley: Ethnohistoric and Archaeological Evidence of Navajo Political Economy and Land Use," in R. T. Fehr, L. B. Kelley, L. Popelish,
and L. E. Warner, Prehistoric and Historic Occupation of the Black Creek Valley, Navajo Nation
(Window Rock, Arizona: Navajo Nation Cultural Resource Management Program, 1982),
76-83; Bascom Johnson, "Special Findings Concerning Particular Settlements of NonReservation Navajos," January 1912, Navajo 1912-1915 Folder, Box 72, Irrigation District
5, RG 75, NA; and H. F. Ashurst to Hubbell, February 16, 1916, Ashurst Folder, Box 5,
and E. B. Merritt to Ashurst, February 16,1916, Indian 1914-1917 Folder, Box 44, HPUAL.
26. B. M. Post to H. F. Robinson, April 1, 1920, E. e. Gershbach to H. F. Robinson,
March 3, 1920, and H. F. Robinson to Commissioner of Indian Affairs, April 8, 1920,
General Correspondence 1918-1920, Box 18, Irrigation District 5, BIA, RG 75, NA.
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with which Indians were assigned to the land and with which irrigated
farms actually evolved suggests that pressure from Congress and the
threat to water claims finally got things moving.
Thus prompted, Superintendent Peter Paquette announced in January 1921 that land would be assigned at Ganado and was immediately
besieged with applications. Land was distributed in twenty-acre plots
and Indians commenced at once to prepare farms. By May 15 the Project
was "delivering water to seventeen users, sixteen under the south side
ditch and one under the north side." The next year twenty-eight permits were issued and 330 acres were irrigated. In addition "a large
amount of land" was subdivided into ten-acre tracts in the Cornfields
area. Among the Ganado landholders conditions differed considerably
by the end of 1922. Some were well established with most of th~ir land
under cultivation. Others were just getting their assignments. A sizable
minority were female. Many worked to levelland, build fences, or set
up ditch systems. Assignments varied substantially in quality. A few
families received ten or fifteen acres of level, manageable soil. More
had land broken by encroaching arroyo systems. Some struggled with
gravel or hillsides while others worked to clear cedars and pinon pines.
One or two had as little as two acres that could be developed. Only a
few failed to make some use of the land assigned them. To Paquette
and his BIA colleagues it was a satisfying and promising time. 27
It was also a time of great activity as Indians hurried to improve
their farms. As they worked they gave the Ganado farmscape a distinctly recognizable character. In many cases they did not build hogans
on the farm. The tendency was to locate houses and corrals above the
ditch or perhaps even at some distance. This enabled Indians to integrate livestock programs with their new roles as project farmers. In
this they followed well-established native customs instead of the pattern set by Hubbell and the mission, whose operations were set up
ranch-like, with buildings inside the farm boundaries.
On many Ganado farms, hogans were still located above the ditch
and beyond field fences. Prime examples are the houses and trailers
of the "Lincoln camp" above the long-idle fields of this extended family.
Other examples include homes and corrals connected with the David
Hubbard land where a large and respected family was raised. Like
several other north-side farmsteads these buildings stand not only
above the ditch and fence but across a public road from the fields as
well.
27. Agency to Commissioner, December 5, 1922, Water Folder, WPHTP.
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Homemade cultivator at Tom Curley's farm on Ganado Southside Canal. Wellgrown trees in background suggest a long period when a ditch ran near them.
Photograph by Charles Peterson, 1984.

It is also clear that the Ganado system was a water project, not a
land project. This had significant influence on the forms taken by both
agriculture and social adjustment. Water was delivered by the government. On the other hand water users developed their own land. Each
farm family worked its own piece of land and most had a home adjacent
to it, and a few had homes on their farms. In contrast to New Deal
projects where water systems were not only installed but the land
"subjugated," as New Dealers aptly called it, the Ganado assignees
leveled their own land, built their own laterals and headgates, and
bordered or furrowed their own fields. Without heavy equipment, land
assignments followed the contours of the land. Although one source
reported Indians were assigned to twenty acres; most pieces were
smaller and almost all were broken up by the terrain. Nevertheless,
lots were generally divided into rectangular pieces and maps and aerial
photographs suggest that straight lines and cardinal directions were
worked into the context of terrain and water flow whenever possible. 28
28. For sources on New Deal projects see "Lower Rock Point Project, October 1939,"
"Many Farms Project, March 1940," and "Northern Naschiti Project, 1940," in Reports
and Related Records, 1891-1946, Box 18, Irrigation District 5, BIA, RG 75, NA.
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A variety of experiences influenced Indians as they put their irrigation systems into operation. As already mentioned, they were part
of a native farming culture. In addition many had farmed or worked
for Hubbell or the mission. Others brought experience from sugar beet
farms in Kansas and Colorado, and a few had farmed in southern
Arizona. Still others had an opportunity for gardening and farming
experience at government schools on the reservation and off. 29
All of them were also helped by BIA farmers and engineers. Nevertheless, work was conducted by man and horse power and often by
unskilled people. Equipment included plows, wagons, slip scrapers,
and perhaps land floats or levelers. Some of it was homemade and
showed a variety of ingenious adaptations. One account reported that
a son of Ganado Mucho cleared land by carrying rocks in a blanket. 30
Still to be found in Ganado's abandoned fields during the 1980s were
makeshift cultivators crafted of pine boards, bent pipes for handles,
and abandoned road grader blades for cutter bars.
As a result, land was poorly leveled. Irrigation was complicated
and difficult. Water escaped and cut new channels. In trying to control
it Indians tried new expedients with the result that Ganado fields were
broken into hundreds of small plots with water running in every direction. It was a struggle to cope with bad conditions, with limited
finances, inadequate machinery, and cultural differences. "Subjugation" was beyond their capacity. Consequently, land forms in the Ganado Project showed clearly the imprint of the environmental and social
circumstances in which they were developed. 31
Nevertheless Ganado's Navajo water users brought water to their
land over a period of years. In 1917 only 14 acres were farmed by
Indians. By 1922, 203 acres were irrigated on Navajo farms and 147 on
white-owned land. The following year Indians farmed 330 acres raising
corn, wheat, melons, and beans. In addition Indian users did the routine maintenance work. 32
A succession of"project foremen" was appointed. Samuel GMaus,
a portly, affable man of practical experience, was a good example. He
lived at the dam and watched the system. He also advised and worked
29. Peterson, "Homestead and Farm," 88-91 and 151.
30. Gregory, The Navajo Country, 105.
31. Peterson, "Homestead and Farm," 148-52; Bureau of Indian Affairs Aerial Maps
for Ganado, Arizona, 1970, and Navajo Tribe Topographical Planning Map for Ganado,
June 1961, at Navajo Tribal Land Office, Window Rock.
32. Navajo Reservation Irrigation Project Histories, 1938; Irrigation Project Reports,
1942-1954, especially "Navajo' Irrigation Data: Long Range Program, January 1944,"
Bureau of Indian Affairs Office of Land Operations, Window Rock.
.
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Downstream view of Indian Civilian Conservation Corps headgate on Ganado
Northside Canal Project. Construction began ca. 1940, but was interrupted by
World War II and the canal was never used. Photograph by Charles Peterson,
1984.

with Indians on their farms much as county agents did in neighboring
white communities. In this role he promoted fairs and the other activities of the Ganado Valley Growers' Association and submitted annual
reports. 33
The middle and later 1920s were a time of progress and success.
Acreage increased until by 1930 some 700 acres were under cultivation.
The best year was 1927 when a harVest valued at $84,512 was reported
by the project's thirty-five families. In 1931 thirty-six families farmed
494 acres on farms averaging 14 acres. They produced hay, corn, garden
truck, melons, oats, and potatoes. Indians applied $800 in labor each
year to routine project maintenance. The trading post and mission paid
Indians about $650 as their share in upkeep. The "Growers Association"
met monthly to discuss joint needs, establishing the groundwork for
later chapter meetings under the Indian New Deal. A project foreman
was paid $1,800 per year, and was assisted by a ditch rider paid $800
annually. 34
33. Annual Reports Ganado Project, Miscellaneous Reports and Correspondence
1908-1935, Box 23, Irrigation District 5, BlA, RG 75, ORe.
34. Ibid.
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As time progressed, evidence about the Ganado Project diminished almost is if the records themselves sank into the sand like a
desert stream. This fading from recorded visibility is especially true for
the project farmers, who by the mid-1930s appeared only in the halflight of statistics and bureaucratic promotion. Yet in 1938, the project
was-reported to have cost about $200,000 since its inception. It irrigated
707 acres, 53 families lived on it, and no fewer than 500 people benefited
from it. Still manifesting the values that had so long held Hubbell and
Robinson to the project, the BIA requested $78,000 to "subjugate" the
1,000-acre tract at the end of the northside ditch. This development
was planned for completion by 1945, but war diverted attention and
nothing happened. Although Ganado farmers produced more crops
than any Arizona Navajo project, year after year the project lived on
in a deepening twilight until 1954, when authorized funds were diverted finally and entirely.35 .
It is difficult to assess the Ganado Project's history. My inclination
is to view it in terms of my own nostalgic response to recent conditions
in Ganado. In the mid-1980s bindweed and brush choked the fields,
both under the ditch and to the south in the expanses of Cornfields'
sand-hummocked bottoms. The reservoir was defunct as it had been
for twenty years. Long unused masonry headgates and eroding terraces
still marked the farmscape. In many respects the project \:Vas dead.
But there were scores of Navajo farms under cultivation in the
Ganado area. Most were tiny, native dry farm or flood farm undertakings. In the main, fences surrounded them. Tractors turned soil in
dry clods. One or two plots were under the Ganado ditch, but they,
like scattered farms in the sagebrush and cedar, awaited rain or desert
runoff. More than agricultural enterprises, they appeared to be part of
a cultural routine, a hopeful expression of the Navajos' capacity to
plant without undue expectation of harvest. 36
There was also an air of hope. In 1984, Eva Showa and other
members of the Lincoln camp turned packed soil for the first time in
two decades. It mattered little that the ground broke in great clods or
that she had to ask a passerby how to sow alfalfa seed or even that
the prospect of moisture was remote. The planting was a vindication
and a celebration. Also there was hopeful talk at the Chapter House
of redoing the dam. Somehow, as though talk would make fact, the
backhoes were out cutting trenches twenty inches wide and three feet
35. Ibid.
36. On Navajo farming see White, Roots of Dependency, 212, 222-24, 310.
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deep in the bottom of the long dusty canal, connecting farms to the
dam again. Although the reservoir held only a shallow sheet of water
and the weir coming from it was plugged as it had been for years, .
there was optimism.
The question arises, how much was changed? Was the whole process after all part of a Navajo cycle-a cycle that saw the desert, and
in it life, but ultimately expected only what it gave? This was apparently
the pattern that had prevailed in the days after Bosque Redondo when
Cornfields prospered. It seemed apparent in the mid-1980s. The irrigation project was long gone and with it dreams of agrarian assimilation. With habits only half remembered, native farms abounded.
It seemed, too, that a native cyCle helped explain irrigation at
Ganado between its introduction in 1903 and its failure in the I%Os
and 1960s. The spirit that stirred there when the backhoes trenched
the canal in 1984 was also reflected in the 1921 applications for land,
in the reluctance to embrace too quickly, in the move onto the land,
and in manifestations of pride during the decades on the irrigated
farms. It was apparent too, as Ganado Project farmers planted and
watched for rain and floodwater, and as they leveled farms and waited
on the white man's system, all the while taking such as life gave.
Certainly John Lorenzo Hubbell and H. F. Robinson recognized
the Indian spirit for what it was. Yet they were men of their times.
Assimilation, whether by force or altrustic effort, guided their Indian
policy, but ultimately each of them had his own needs as well. Hubbell
turned,the fight over to Robinson and the Irrigation Service in 1912.
Robinson carried on until 1930. In the years that followed, as the land
the water system wore out and as America moved away from assimilationist values, his successors gradually eased their way out of it.
The Ganado Project remains a failed dream but one still capable of
rousing interest among Ganado's Navajos, and one with implications
for dreams of racial accord and environmental adjustment as Westerners face a global future.

